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(54) ORIENTATION METHOD OF LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a pretilt angle 
large and uniform even in an orienting process using a 
rubbing roller with robbing cloth. 
SOLUTION: While plus ions are stuck on the surface of 
an orientation film 36 and minus ions are stuck on the 
surface of the rubbing roller 32, rubbing is carried out. At 
this time, static electricity is generated, but minus static 
electricity generated on the surface of the orientation film 
36 is combined with plus ions stuck on the the surface 
and neutralized and plus static electricity generated on 
the surface of the rubbing roller 32 is neutralized by 
being combined with minus ions stuck on the same 
surface. Consequently, the generation of the static 
electricity at the time of the rubbing is suppressed and 

even in the orienting process using the rubbing roller 32 having the rubbing cloth, the pretilt 
angle can be made large and uniform. Here, pure water may be sprayed instead of the ions. 
Furthermore, the surface of the orientation film 36 may be coated thinnly with substance 
which has small surface tension, e.g. oil having a hydrophobic base like a long-chain alkali 
base such as fatty acid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the orientation method of a 

liquid crystal display. 

[0002] 

[Description of the Prior Art] The twist pneumatic mold liquid crystal display (henceforth TN-LCD) by 
which an active drive is carried out is shown in a liquid crystal display. Drawin g 2 shows some cross 
sections of an example of such conventional TN-LCD. This TN-LCD is equipped with the lower glass 
substrate 1 and the upper glass substrate 11. The scanning signal line 2 containing a gate electrode is 
formed in the predetermined part of the upper surface of the lower glass substrate 1, the auxiliary 
capacity line 3 is formed in other predetermined parts, and the gate insulator layer 4 is formed in the 
whole upper surface. TFT (the aforementioned gate electrode is included) 5 is formed in the 
predetermined part of the upper surface of the gate insulator layer 4, it connects with TFT 5 and the 
pixel electrode 6 is formed in other predetermined parts, further, it connects with TFT 5 and the data 
signal line 7 is formed in other predetermined parts. The passivation film 8 is formed in the whole upper 
surface except the pixel electrode 6, and the orientation film 9 is formed in the upper surface of the pixel 
electrode 6 and the passivation film 8. 

[0003] On the other hand, the black matrix 12 is formed in the inferior surface of tongue of the upper 
glass substrate 1 1, a light filter 13 is formed in the inferior surface of tongue, the common electrode 14 
is formed in the inferior surface of tongue, and the orientation film 15 is formed in the inferior surface of 
tongue. And the lower glass substrate 1 and the upper glass substrate 1 1 are stuck through the sealant 
which is not illustrated, and liquid crystal 16 is enclosed between each of that orientation film 9 and 15. 
In this case, 90 degrees of liquid crystal 16 were twisted continuously, it is twisted, and consists of a 
pneumatic liquid crystal. 

[0004] By the way, in such TN-LCD, generally, pre tilt angles are about 2-3 degrees and a low, and 
when the number of the pixel electrodes 6 is made [ many ] and a high definition display is enabled 
especially, sharp deterioration of the display quality by generating of disclination (discrination) has been 
a big problem. Namely, if longitudinal direction electric field arise between [ some / predetermined ] the 
pixel electrode 6 and the auxiliary capacity line 3 as a dotted line shows drawing 2 especially When a 
liquid crystal molecule arranges in a pre tilt angle and this direction in the left-hand side of the alternate 
long and short dash line shown with a sign 21 in this drawing By getting it blocked by arranging in 
accordance with the electric field which a liquid crystal molecule shows by the dotted line in the right- 
hand side of the alternate long and short dash line shown with a sign 21 to the left-hand side concerned 
serving as the normal viewing area 22, and arranging to a pre tilt angle and an opposite direction The 
right-hand side concerned serves as the unusual viewing area 23 which produces optical leakage and 
starts a white omission, and the alternate long and short dash line shown with the sign 21 in the 
meantime serves as a disclination line. If the plan of one pixel electrode 6 in this case is shown in 
drawing^ , in the bottom of a certain condition, the field shown with a slash in this drawing will turn 
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into the unusual viewing area 23 which produces optical leakage and starts a white omission. Thus, if 
the portion of a white omission arises in a part of one pixel electrode 6, the contrast in the whole display 
of TN-LCD will fall remarkably, and display quality will deteriorate sharply. Then, it is made to reduce 
the optical leakage by disclination by establishing the black matrix 12 according to the generating 
position of disclination in the former. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such conventional TN-LCD, since the black 
matrix 12 was established according to the generating position of disclination, there was a problem that 
a numerical aperture will fall sharply. In addition, if a pre tilt angle is made high, although generating of 
disclination can be prevented By the conventional general orientation processing, i.e., the orientation 
processing using the rubbing roller which twisted the rubbing cloth which becomes a main part of a 
rubbing roller from a hair transplantation cloth There is another problem of the margin for controlling a 
pre tilt angle highly being narrow, and dispersion in a pre tilt angle being large, and being easy to 
generate poor orientation from the relation which is controlling rubbing density which means rubbing 
intensity by the amount of pushing to the orientation film of the length of hair of a rubbing cloth. On the 
other hand, in simple matrix type S TN-LCD, since it was larger than the case where a twist angle is TN- 
LCD, although the pre tilt angle was made higher than the case of TN-LCD, since it was the same as that 
of the above, there was a problem of dispersion in a pre tilt angle having been large, and being easy to 
generate orientation unevenness, such as the reverse twist. Even if the technical problem of this 
invention is orientation processing using the rubbing roller which has a rubbing cloth, it is enabling it to 
make a pre tilt angle highly and uniform. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 supplies the matter for easing 
coefficient of friction between the aforementioned orientation film and the aforementioned rubbing 
roller, when carrying out rubbing of the front face of an orientation film established in the field of 1 of a 
substrate with the rubbing roller which has a rubbing cloth. Invention according to claim 3 gives the 
matter with small surface tension to the front face of the aforementioned orientation film, when carrying 
out rubbing of the front face of an orientation film established in the field of 1 of a substrate with the 
rubbing roller which has a rubbing cloth. 

[0007] If according to this invention the matter for easing coefficient of friction is supplied between an 
orientation film and a rubbing roller or the matter with small surface tension is given to the front face of 
an orientation film, even if it is orientation processing using the rubbing roller which has a rubbing 
cloth, a pre tilt angle can be made highly and uniform. 
[0008] 

[Embodiments of the Invention] Drawin g 1 shows the cross section of the outline composition of the 
orientation equipment in 1 operation form of this invention. This orientation equipment has the structure 
where the rubbing roller 32 which can rotate in the direction of arrow B on the table 3 1 which can move 
in the direction of arrow A has been arranged, the 1st ion gun 33 has been arranged at the preceding 
paragraph side of the rubbing roller 32, and the 2nd ion gun 34 has been arranged at the latter-part side 
of the rubbing roller 32. Among these, although the rubbing roller 32 is not illustrated in detail, it 
consists of what twisted the rubbing cloth which becomes a main part of a rubbing roller from hair 
transplantation cloths, such as rayon and a cheesecloth. The 1st ion gun 33 is for irradiating + ion 
(gaseous-phase ion), such as N2+, on the front face of the orientation film 36 which consists of a 
polyimide prepared in the upper surface of the glass substrate 35 fixed on the table 3 1 . The 2nd ion gun 
34 is for irradiating - ion (gaseous-phase ion), such as OH-, on the front face of the rubbing roller 32. 
[0009] Next, the case where this orientation equipment performs orientation processing is explained. 
First, a table 3 1 is moved in the direction of arrow A with the glass substrate 35 fixed on it, + ion, such 
as N2+, is irradiated on the front face of the orientation film 36 on a glass substrate 35, and + ion is 
made to adhere to the front face of the orientation film 36 by the 1st ion gun 33. Moreover, the rubbing 
roller 32 is rotated in the direction of arrow B, - ion, such as OH-, is irradiated on the front face of the 
rubbing roller 32, and - ion is made to adhere to the front face of the rubbing roller 32 by the 2nd ion 
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gun 34. And if rubbing of the front face of the orientation film 36 is carried out in the fixed direction 
with the rubbing roller 32, static electricity will occur at the time of this rubbing. In this case, although 
static electricity of - occurs on the front face of the orientation film 36, it combines with + ion to which 
the front face of the orientation film 36 adhered, and static electricity of this - is neutralized. On the 
other hand, although static electricity of + occurs on the front face of the rubbing roller 32, it combines 
with - ion to which the front face of the rubbing roller 32 adhered, and static electricity of this + is 
neutralized. Consequently, generating of static electricity at the time of rubbing will be suppressed. 
[0010] Thus, generating of static electricity at the time of rubbing can be suppressed. Consequently, 
coefficient of friction between the rubbing roller 32 and the orientation film 36 is eased, and even if it is 
orientation processing using the rubbing roller 32 which has a rubbing cloth, a pre tilt angle can be made 
highly and uniform. Therefore, in TN-LCD, generating of disclination can be prevented, and when it is 
STN-LCD, generating of orientation unevenness, such as the reverse twist, can be prevented. 
[001 1] In addition, you may make it spray pure water at least on one side using a pure water spraying 
nozzle among the front face of the orientation film 36, and the front face of the rubbing roller 32. When 
it does in this way, generating of static electricity is suppressed by humidification, coefficient of friction 
between the rubbing roller 32 and the orientation film 36 is eased by this, and even if it is orientation 
processing using the rubbing roller 32 which has a rubbing cloth, a pre tilt angle can be made highly and 
uniform. 

[0012] Moreover, the oil which has hydrophobic bases, such as a long-chain alky 1 group, is applied to 
the front face of the rubbing cloth of the rubbing roller 32 like the matter with small surface tension, for 
example, a fatty acid, and you may make it apply this applied oil to the front face of the orientation film 
36 which consists of a polyimide thinly on the front face of the orientation film 36 at the time of 
rubbing. When it does in this way, the surface tension of the front face of the orientation film 36 
becomes small, and even if it is orientation processing using the rubbing roller 32 which has a rubbing 
cloth, a pre tilt angle can be made highly and uniform. In addition, you may make it apply an oil to the 
front face of the orientation film 36 directly using the roller for an oil application. Moreover, an oil is 
sprayed on the front face of the rubbing cloth of the rubbing roller 32, and you may make it apply this 
sprayed oil to the front face of the orientation film 36 using an oil spraying nozzle at the time of rubbing, 
and may make it spray an oil on the front face of the orientation film 36 directly. 
[0013] Furthermore, a table 31 is fixed, and you may make it make it move in the direction of arrow A, 
although the case where rubbing of the front face of the orientation film 36 was carried out in the fixed 
direction by rotating the rubbing roller 32 in the direction of arrow B was explained with the above- 
mentioned operation gestalt, moving a table 3 1 in the direction of arrow A with the glass substrate 35 
fixed on it as shown in drawing 1 , rotating the rubbing roller 32 in the direction of arrow B. Moreover, 
in any case, as the adjustment method of a rubbing angle, it is good also as adjustment of the angle of a 
table 31 being possible, and it is good also as adjustment of the angle of the rubbing roller 32 being 
possible. 
[0014] 

[Effect of the Invention] If according to this invention the matter for easing coefficient of friction is 
supplied between an orientation film and a rubbing roller or the matter with small surface tension is 
given to the front face of an orientation film as explained above, even if it is orientation processing using 
the rubbing roller which has a rubbing cloth, a pre tilt angle can be made highly and uniform. 
Consequently, in TN-LCD, generating of disclination can be prevented, and when it is STN-LCD, 
generating of orientation unevenness, such as the reverse twist, can be prevented. 



[Translation done.] 
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